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This invention relates to compounds sitfteble for use as dyes, to Inks and to their 
use In Ink iet printing ("UP")- up » B a non-impact printing technique in which droplets of 
Ink are ejected through a fine nozzle onto a Substrate without bringing the nozzle into 

contact with the substrate. 

there an* many demanding performance requirements for dyes and Inks used in 
UP, Fdr" example they desirably provide sharp, non^ealhered Images having good water- 
fastness, bzcne-fastness, llght-festness and optical density. The inks are often required 
to dry quickly when applied to a substrate to prevent smudging, but they should not form 
a crust over the tip of an Inkjet nozzle because this will stop the printer from working. The 
inks should also be stable to storage over time without decomposing or forming a 
precipitate which could block the fine nozzle. 

JP1 0195320 describes dyes including tris-azo dyes carrying a pyrazolyl azo 
gpjup end their use in the coloration of paper and pulp. 

US patent application 2001/0027734 describes metal complexes of tris-azo dyes 
derived from tris-azo molecules optionally containing a (substituted) pyrazolylazo meetly. 
The copper complexes are said to be particularly preferred. 

We have surprisingly found that certain un-metallised compounds provide valuable 

colorants for Ink ]et printing Inks. 

Aceowling to the present invention there is provided a compound of Formula (1 ) or 

salt thereof; 



R' « « -- « | f II 




Formula (1) 

wherein: 

R 1 Is CmsIW or epitaxy; aiul 
n IsOorl. 

R 1 is preferably methyl or methoxy. 
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The compounds of Formula (1) may be prepared by diazotlsing a compound of the 
Formula <2)> wherein n and R' are as hereinbefore defined, to give a dfazohltfrn salt and 
coupling the resultant dlazonlum satt with a compound of Formula (3): 



^Ojri Jp OH 





5 Formula (2) Formula (3). 

The dlazoUssrtton is preferably performed at a tempepature of C*C to 10*0. 
Preferably the diazotisetion Is performed In water, preferably at a pH below 7. Dilute 
mineral add. e.g. HCI or H^Q* may be used to achieve the desired pH conditions. 
The compound of Formula <2) may be prepared by diazotislng a compound of Formula (4) 
io to give a diazonium salt and. coupling the resultant dlazonium salt with 1*hvdrbxy-3- 
sutoho-7-arnlrto naphthyiene optionally carrying a sulpho group at the 5-pbsitlon, wherein 
r 1 is as hereinbefore defined; 




Formula (4). 

The compound of Formula (4) may be prepared by diazotlsing a compound of Foimula <S) 
to give a dlazonium salt and coupling the resultant diazonium salt with 2,5-bM2- 
acetoxye1hoxy>anlllne, followed by hydrolysis of the acetoxy groups, herein R is as 
hereinbefore .defined: 

Formula (5). 
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Reaction conditions for the above processes are those generally used fn the 
dyestoft art, for example as described In for example EP 0366050. 

When the compounds of Formula (1) are in the form of a salt the preferred salts 
are alkali metal salts (especially lithium, sodium and potassium salts), ammonium* and 

s substituted ammonium salts and mixtures thereof. Espedlally preferred salts are sodium, 
potassium and lithium salts, salts with ammonia and volatile amines and mixtures tnereof. 
The lithium satts have good sotubilily. forming particularly storage stable Inks with low 
toxicity and low tendency to Woe* Ink Jet nozzles. 

the compounds of Formula (1) may be converted into a desired salt using known 

10 techniques. For example, an alkali metal salt of a compound of Formula (1) may be 
converted into the ammonium or substituted ammonia salt by dissolving an alkali metal 
salt of the compound 4n water. ackJHying with a mineral acid and adjusting the pH of the 
solution to pH © to 9-6 with ammonia or the amine and removing the alkali metal cations 
by dialysis or by use of an Ian exchange resin. 

is Examples of amines which may be used to form such salts frtdude methylarriirte, 

dimethyiamine* trimethylarnlne, ethyiamlne, n-prgpylamlne, Isc-propylamine, n- 
butylaniine. Isc-butylamine, see-butylamine. tert-butylamine, ptpertdihe. pyridine, 
moipholine, aDylamlne. diethylarnlne. taiethylamine, tetramethyl amine and mixtures 
thereof, tt Is hot essential that tho compounds cf Formula (1) are completely in the form 

20 of the ammonium salt or substituted ammonium salt arid mixed alkali metal and either ki 
ammonium salt or substituted ammonium salt are effective, especially Arose in which at 
least 60% of the cations are ammonium or substituted ammonium ions. 

Still further salts are those with the counter tons described In US 5830266. claim 1 . 
integer which are Included herein by reference thereto, 

a5 The compounds of Formula (1) may exist In tautomeric forms other than those 

shown in this specification. These tautomers are Included within the scope of the present 

claims. • 
.*««~2«2.h.- ^^T^cond aspect of the Invention concerns a composition comprising s compound 
of Formula (1) as described above and a liquid medium, wherein the liquid medium 
%q comprises water and an organic solvent. 

A preferred composition according to Hie second aspect of the invention 

(a) from O.01 to 30 parte of a compound of Formula (1) or salt thereof; and 
(bl from 70 to 99.99 parte of a liquid medium; 
" aT""- wherein the liquid medium comprises an organic solvent and all parte are by weight and 

the number of parts of <a)+(b)=i00. „« f( * ra hiv 

The number of parte of component (a> la preferably iton 0.1 to 20; more preferaWy 

jXbiy from 9*9 toTo. more preferabry from 9B.6 to 35, espedaDy from 99 to 95 parte. 
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Preferably component (a) is completely dissolved in component <b). Preferably component 
M has a solubility in component <b) at 20'C of at least 10%. This allows the preparation of 
liquid dye concentrates which may be used to prepare inks and reduces the chance of the 
dye precipitating if evaporation of the liquid medium occurs during storage. 

preferred Hqufd media comprise water and an organic solvent, preferably In a 
weight fate of water to organic solvent of 90:1 to 1:99, more preferably 99:1 to S0:S0 and 

especially 95:5 to 80:20. 

It is preferred that the organic solvent Is a water-miscible organic solvent or a 
mixture of such solvents. Preferred water-mlscible organic solvents Include. C^-alkanols, 
preferably methanol, ethanol. n-propanol, isepmpanol. n-bulanol, sec-butanol. tert-butanol. 
n-pentanol, cyclopentanol and cyclohexanol; linear amides, preferably dimetnyrfarmamlde or 
dimethytacetamlde; ketones and ketone^lcohols. preferably acetone, methyl ether ketone, 
cyctoheaianone and diacetone alcohol; wster-misdble ethers, preferably fetrahydrcrfuran - 
and dloxane; dlols, preferably diols having from 2 to 12 carbon atoms, tor example 
pentane-Lfrdlol, ethylene glycol, propylene glycol, butylene glycol, peritylene glycol, 
hexylerie glycol and thiodlglycol and oUgd- and poly-alKyleneglycols. preferably dfethylene 
glycol, Methylene glycol polyethylene glycol and polypropylene glycol; tools, preferably 
glycerol and 1,2,6-hexanetitol; mono-C^alkyl ethers of dlols. preferably mono-C^alkyl 
ethers of diols having 2 to 12 carbon atoms, especially 2-metno^ethanol, 2-(2- 
methoxyetho^Jethanol, 2^-ethoxyetho^toand, 2^^eirK)xyetooxy)eth«8<y]ethariol, - 
2-C2-C2-ethoxyethoxy)-ethoxy>ethancl and etKyfeneglycol monoallyletoen eydic amides, 
^preferably 2-pyrrelidone, ^methyl^-pyrrolldone, N-ethy&-2-pynolldone P raprolactem end 
l^lmfetoyllrhldazolidone; cydlc esters, preferably capralactone; sulphoxldes. p^ferably 
dimethyl suboxide and sulpholane. Preferably the liquid medium comprises wafer and 2 
or mora, especially from 2 to 8. water-soluble organic solvents. 

Especially preferred water-soluble organic solvents am cyclic amides, especially 2- 
pyncBddne. N-methymyrrolidone and N-efoyl^lldone; dlols. especially l^pentane . <M» 
^«SSSSb4 tMig« and morto- ©«-alkyh and - 

C, JUlkyl ethers of cflols, more preferably mono- C„-alkyl ethers of dtols havrng 2 to 12 
carbon atoms, especially ((2-metoo^-2Kthoxy>2^thoxyethanol. 

The compounds of the Invention may be used as the sole colorant In inks because 
of their attractive Hack shade. However, if desired, one may combine the pmoent 
ccn^unZllth one or more further cobrante if a slightly different shade Is required for a 
TSenduse. Tfteferthercolorante are preferable. When^rthe^s^ 
Surfed in the ink these preferably selected from black, magenta, cyan and yellow 
cdtorarits an?l combinations thereof. inventinn 
SUHaWa further b** cctoanls ***** *wnt f^^^^l 

CI Direct B[a* 1SS; C.I.W** Black 169; and Mack dyas clasBlbed In pawnts cy 
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Lexmark (e.g. EP 0 &9,178 A2, Example 1. 2, 3, 4 and 5). Orient Chemicals (e.g. EP 0 
347 803 A2, pages 5-6. azo dyes 3, 4, 6, 6. 7. 8. 12, 13, 14. 16 and 16) arid Seiko Epson 
Corporation. 

Suitable further magenta colorants Include PRO-JET™ Fast Magenta 2. 

Suitable further cyan colorants include phthalocyanlne colorants, CJ. Direct Blue 

199 and CJ. Acid Blue 99. 

Suitable further yellow colorants include C.LDlreet Yellow 142; CJ.DIract Yellow 
132; C.I.DIrect Yellow 86; CLDirect Yelldw 85; CJ. Direct. Yellow 173^ and C.I.Add Yellow 
23. 

the Ink may also contain additional components conventionally used In Ink jet 
printing inks, for example viscosity and surface tension modifiers, corrosion inhibitors, 
bioctdes; kogation reducing additives and surfactants which may be tonic or hon-lonlc. 

The pH of the composition Is preferably from 4 to 11 . more preferably from 7 to 10- 

The viscosity of the composition at 25°C Is preferably less than 50cP, more 
preferably less than 20 cP and especially less than 5cP. 

When the compositions according to the second aspect of the Invention are used 
as Ink jet printing compositions, the composition preferably has a concentration of hallde 
ions of less than 500 parts per million, more preferably less than 100 parts per million. It Is 
especially preferred that the composition has less than 100, more preferably less *han SO 
parts per million of divalent and trivaient metals, wherein parts refer to parts by weight,, 
relative to the total weight of the composition. We have found that purifying the 
compositions to reduce -the concentration of .these undesirable tons reduces nozzle 
blockage In ink jet printing heads, particularly in thermal ink jet printers. A further aspect 
of the intention provides a process for printing an Image on a substrate comprising applying 
thereto a composition according to the second aspect of the present invention to the. 
substrate by means of an ink jet printer. 

The ink jet printer preferably applies 1he composition to the substrate In the form of 
i! dropleW which are ejected through a*mail orifice onto the substrate Preferred Ink je - 
printers.are piezoelectric ink jet printers and thermal ink jet printers. Iri thermal hk jet 
printers, programmed pulses of heat are applied to the composition in • «*^>-" 
of a resistor adjacent to the orifice, thereby causing the composition to beejected in the 
form of small droplets directed towards the substrate during relative movement betaeen the 
I2rato and me orifice. Iri piezoelectric Ink jet printers the oscillation of a small crystal 
causes ejection of the compcattion from the orifice. - arahlv 

Thesubstrateispr^^^ 
a treated substrate such as a coated paper or coated plastic especial* coated 
^ plain or treated papers are papers which may have an a^iine or 
, , JL,,^,—. ^ ^mmBrclallv-avallablB-treated-paper^lndude HP premium 



_____ m 
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dpi Coelted Paper. Epson Photo Quality Glossy Film. Epson Photo duality Glossy Paper 
(all available from Seiko Epson Corp.); Canon HR 10-1 High Resolution Paper, Canon GP 
201 Glossy Paper. Canon HG 101 and HG201 High Gloss Film and Canon PR101 (all 
available! from Canon). 

5 " A further aspect of the present Invention provides a paper, an overhead projector 

slide or a textile material printed with a composition . a compound or by means of a process 

as hereinbefore defined. 

A still further as aspect of the present Invention provides an tak jet printer 
cartridge", optionally refutable, comprising one or more chambers and a composition, 
%0 wherein the composition is present In at least one of the chambers and the isompositlon Is 
as defined hi the second aspect of the present invention. 

the present compounds and compositions provide- prints of attractive, neutral black 
shades which are particularly well suited for the ink Jet printing of text and images. The 
wrnposiiions have good storage stability and low tendency to block the vefy fine nozzles 
is used in ink jet printers. Furthermore, the resultant Images have good optical density, light 
fastness wet-fastness and resistance to fading in the presence of oxidising air pollutants. 

the invention Is further illustrated by the following Examples in which all parts and 
percentages are by weight unless specified otherwise. 

20 Sample 1 . 
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Step 1: Preparation of 




CHjCOOCHjCHjO 
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OT nfcenfrated hydrochloric acid (45 ml) had been added. The reaction was further atlrred 
fori houratCMO'C. Excess nitrous acid was then removed by the addition of sulpliamlc 

add lid give a dlazonium salt 

2i5-Blsw{2-^cetoxy*lhoxy)anlllne <59.4g) was dissolved In acetone (600 ml) and 
the solution added wlih stirring to the above prepared dlazonlum salt. .The coupling 
mixture vuas then stirred overnight at room temperature. The precipitated product was 
isolated by filtration and washed with water (2 litres). The product was then stirred in 
acetone .(2 litres), filtered and washed with little acetone before drying at S0°C. Yield = 
66.8g, 

Step 2; Preparation of: 




HOC^HjO 



The monoaro compound prepared as described in Step 1 above (23-95g, MoLIn 
479) was suspended in Nrmethylpyrallidone (250ml) and sodium nitrite (7g) was added. 
After stining for 15 minutes at room temperature a complete solution was obtained. To 
the stirred solution was added dilute hydrochloric acid (16ml cone HCI in 100mi with 
water) over 5 minutes (exothermic) and stirring was continued for 2 hours allowing to self 
cool to room temperature. , EKcess citrous add was removed by the addition of sulphamlc 
acid* 

6-amino-1-naphthol-3.sulphonic add <14g) was dissolved in water (200ml) 
adjusting to pH 10 by addition of lithium hydroxide (2M). The solution was stirred and 
cooled id 0-1 b°C and the diazonlum salt solution was slowly added, maintaining the pH 
between 10-<O.5 by addition of lithium hydroxide (2M) as necessary. The mixture was 
further stirred for 1 hour at 0-1CC before allowing to warm to room. temperature. Lithium 
hydroxide (10g) was added and stirring was continued at room temperature until thin layer 
ductography showed hydrolysis was complete. Lithium chloride solution (40%wAr) 
wasWZ* added. The produd was Isolated by filtration at TWO ** washed with 
ifthlum chloride solution <50%w/v, S00 mis). The filtrate was suspended in water (500 
mlsj and the suspension drowned into acetone (5 litres). The acetone was removed by 
Zl aridvLter added to obtain thick suspension. The P H ofjhe sus P= 

isolating by fBtratlon and drying at 70°C. Yield = 3S.7g 

Steps; Preparation of tiUe«ompound: upended in water (1 litre) 

The product of step 2 above (37g. MoUn 1028) was suspenueu • 
m the PH adjusted- to 7-8 with addition of. lithium hydrox.de sol^on (2M). H 
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metbylpyrollWqne <100 ml} was added to obtain a complete solution. Sodliim nitrite (2 k Sg) 
was added to the solution together with Calsolene™ oil (1g) {Calsolene is a trademark of 
ICI pic). The mixture was then added to a stirred mixture of. ice/water containing 
coricentftated hydrochloric add (15rnl) and further stirred far about 2 hdurs at 0-1 Q°C. 
Excess nitrous acid was then removed by the addition of sulphemlc acid. 

1-(4-3uIphophenyl)-3-<^rboxypyrazoi-6-cne (12^) was dissolved in water (l60ml) 
and the pH adjusted to 7-8 by addition of lithium hydroxide (2ft/i). The solution was then 
added to above stirred dteamium salt solution, the pH adjusted to 6-7 by addition of 
lithium hydroxide (2M), and stirred for 1 hour at 0-1 0*C. The solution was drowned into 
acetone (SKtres) and the precipitated product Isolated by filtration and washed with 
acetone. The. product was dissolved In water (500ml) r dialysed to low conductivity before 
screenlhg through a Q.45p nylon filter and Isolation by evaporation to dryness at 7CPC 
Yields 29,5b. 

Exempt 
Preparation of: 




The method of Example 1 was repeated except that in Step 1, 2-amino-5- 
methoxybenzenesulphonte add (30.46g) was used in placed of 4-amIno-3- 
toluehesutphonicacad - ' ^ : * 4 - ~ - - - ^ 

Exalte 3, 
Preparation oft 
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The method of Example 1 was repeated except that In Step 1, 2-amino-S- 
mefhoxybenzefnesulpfconlc add (30.459) was used In place of 4-amlno-3- 
tolu^lnesutphonic add and in Step 2, e-emIno-1-naphthol-3,5-dfeuIphdnlc acid (16.8g) 
was used fn place of SHamfno-lnnrapbihol^sulphonic acid . 

Examples-inks 

lnk$ may be prepared containing the compounds from Example 1 to Example 3 
accdrdlhg to the following formulation: 

2-Pyrrolidone 5 parts 
Thlodiglycol 5 parts 
Surfyriol™ 4651 part 
Dye 3 parts 

Water amount required to make up to 100 parts 

Surfynoi™465 is a surfactant available from Air Products and Chemicals inc., USA. 
Further 1 inks may be prepared according to Tables I and II wherein the compound 
described In the first column Is the compound made in the above example of the same 
number. Numbers qiioted In the second column onwards refer to the number of parts of 
the relevant ingredient and ail parts ere by weight. The inks may be appited to papeir by 
thetfmal or pleEo Inkjet printing. 
The following abbreviations are used in Tables I and H: 

PG = propylene glycol 

DEG * dlethylene glycol 

NMP « N-methyl pyrollldone 

pMK = dlrnethyiketone 

lPA = .isopropanor 

MEOH « methanol 
. J2P ? Z-pyrollldone 

MIBK » mettiyflsobiiiyl ketone : 

P12» propane-l^ndtot 

BDL =? butane-S*3-dlol 

GET 53 cetyl ammonium bromide 

PHOaNazHPO^and 

TBT <=* tertiary butenol 

TDGs? thlodiglyeol 
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Example 5 - ink Jet Printing 

the in«s prepared in Example 4 may be Incorporated into an empty cartridge of a 
Hewlett Packard DeskJet 5S0C™ ink Jet printer and printed onto Xerox X Add™ paper* or 
onto photopapers such as PRNM {Canon) or SEC PM <Epson), to fcive prints of 
e«&llent shade, optical density, light and ozone fastness. 
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| CLAIMS 
1 £ compound of Formula (1) or salt thereof. 
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Formula <1) 

wherein; 

R 1 . is C w allsylorC,^lkoxy!and 
;n isOorl. 

2; A compound according to claim 1 wherein R 1 Is methyl or mefhoxy. 

& A composition which comprises a compound according to claim 1 or cialrn 2 and 
a liquid medium, wherein the liquid medium comprises water and an organic solvent 

4, A composition according to claim 3 which contains a further colorant selected from 
blackj magenta, cyan or yellow colorants. 



5. -A process tor printing an Image on a substrate comprising applying thereto a 
20 composition according to claim 3 or 4 by means of an Irik jet printer. 

6. : A paper, an overhead projector slide or a textile material printed with a compound 
according to claim 1 or 2, a composition according to claim 3 or 4, or by means of a 
process according to claim S. 



7, . An irik Jet printer cartridge, optionally refilteble. comprising one or more chambers 
and a composition, wherein ihe composition Is present In at least one of the chambers 
■aftd^taajcw^poaHtonJa-as^ 
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